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BACKGROUND OF THE INVENTION 

This invention relates to silicon-containing, hydrophobically-rnodified po.yurethane thickeners having 
particular utility in paints, coatings and other aqueous Th can be natural | y 

monofunctional active hydrogen-containing ^P^ 0 ',^^^., modifiers (particularly those of 

« M«*on „ t» tt» ««.n., •« ih« |. . ■»* ^ *^ P *.°1 ,1.) m ul MM 

polyurethane polymer. silicon-containing, hydrophobically-modified 

SUMMARY OF THE INVENTION 

weight between about 1000 and about 20,000, 
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£: r ro 0 h 'oT Cti0nal ' aCtiVe ^en contains. hydrophobic endcappjng ^ ^ ^ 

(4) a s-fcne-functiona, materia,, preferably an aminoa.ky, si ,ane, and 

and rheology modifying agents. These compost aTona^f- ! nven,fon ^ excellent thickeners 
formation which has a definite and desirable imparTon fhe cn^ ? 3 ""^ 0f siloxane lin *a°e 

may enab.e the composition to experience bonding Z^IZZ^ V^ 09 " m ° difyin9 properties and 
>o res,n surfaces and/or the substrate to be coated ,Thi 'll^Z T "TT^ SUCh 33 pi9ment 

« an. incorporated into the thickener, and as a Vesutt adius, t iTt "T 1°™'^ '° C ° n,ro1 ,he level ° f 
th,ckener. Silane incorporation specifically regulates low to ml T rhe °'° 9y °' paint con,ai ™° the 
mately 0.01 to 500 sec-) , 0 a specific desirec level This i turn™* T'^ ViSC ° Sity (,hat is ' 
k Prckup and mixing properties of pain, containing thelhiSener ' ^ "* "° W 3nd leveNin9 ' «PP«««or 

DETAILED DESCRIPTION OF THE INVENTION 

P°'y^t2nf^^ Silicon-containing, hydrophobical.y-modified 

20 s r,i!rr ate functionai maieriai ' a 1?^^ 

li^sr; KtKr a Vo U rs ene oxide such as - iy — ■** ^ . ^ 

t Totr 0na '' — ning. hydrophobic endcapping materia,, preferab.y a C, C20 

25 (S : 3 e ane : ,UnCti0nal P-?erab,y an aminoalky, silane, and 

functional material should have at least two or mor reac i £ * anate - ,unctlonal materials. The isocyanate- 
include the aliphatic, cycloaliphatic and aroma, c Msn—s 'Z^T ^ Ex6mplary d -°cyanates 
dnsocyanates have the formuia OCN-R-NCO where R t , °' 3dmixtUre ' General| y. 
alkylarylene (e.g. dimethylbiphenylene, methylenebisphenv and ^ J 6 ,* phenylene and diphenylene), 
(e.g. methylene, ethylene, tetramethylene, hexaTeS a 36 m^T hy,meth V |ene bisphenylene). alkylene 
and acyc c (e.g. isophorone and methylcycloheTyiene Or ^T^J*'"*"- 3nd Mm e« h Whexy,ene), 
* or ether linkages. Specific examples of such dTsocvanates in,? h \ ^ droca *on group containing ester 
hexamethylene diisocyanate, 2,2,4-trimethy -16 d ZZZT h^n , YnT ame,hy ' ene diiso <=y a "ate, 1,6- 
cyclohexylene diisocyanate, 4,4'-methylene bis so ™£ , J 1 ' 10 " decameth y'ene diisocyanate, 1,4- 
toluene diisocyanate, 2 ,4-to,uene diiso yanate T^lo?^^^'^ ^^ 2 6 . 
isocyanato cyclohexylmethane, 4,4-biphenylene dHsT™ 7 ' ,Sopnorone diisocyanate, bis para- 
Ihalene diisocyanate and 1 ,5-tetrahydrZnh^tn P Cyanate ' 4 ' 4 - me,h y |ene di P»enyl isocyanate, 1,5-naph- 
suitable triisocyana.es include IS^S^T^St f T**" 3 C ° mp ° Si «°"' 
dnsocyanate sold under the brand name Mondur CB^fand ,l,nh , ■ ♦ ethyl °' pr0pane and 
tnmer, 2 a,ion o, 1 ,6-hexame,hy,ene diisocyanate sold under me brand r " S ° Cyanate product <* »he hydrolytic 

Most preferred are dicyclohexvlmPrtLn 4 a- ^ - d name De smodur N. 

isophorone diisocyanate, diph^^ the «""d name Desmodur W, 

isocyanurate .rimer of hexame,hy.ene diisocyan^ ^^e soL unde r l"l , 9 bra " d ™™ Mondur XP744 a " d 

The isocyanate-functional material S hT! „ 9 brand name D esmodur N-3300 

^^P™«*J^J£^Z^^ °' **~n about 30.0% , 0 about 

The second starting material, the polyethe^ oc lo T^L I ab ° U ' 34 ° % t0 about 36 0% - 
ene glycol having a molecular weight beCen ab ^uf ^o^n h J y 3 p0, y a,k y |e ^ oxide such as polyethyl- 
adducts of an agnatic, cycloaliphatic or^rcmat,c ^po.yhvdroxv c T SUitab ' e m3teria,S include ^ 
polyhydnc alcohol ether and an a,k yl ene oxide sucl^ ^as eStene oT^ ^ " 3 P ° lynydric alcoho ' °< 
hydroxyl-terminated prepolymers of such adducts and a™n ? °' Pr ° Py ' 8ne ° xida 0r ' tne y m ^ be 
such materials are also acceptable. PolyhyS a"lr^ s ? n Tr ^ P ° lyisoc y ana ^ Mixtures of hvo or more 
ethylene glyco., polyethylene glycol. mpylnT^TL ^ "°! 0n,y ,he Simple 9lycols s "<=h as 
pounds having three or more hydroxyl groups such as I.v^'m f" 6 bUt 3,80 ^y 

taerythritol) and po.yhydroxyalkanes (e g. gljce o, eryZ^n^ f ^ ^ "^'olpnjpane. pen- 
- - polyethylene and polypropy.ene^es -^e^^ 
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20 ,000. Most preferred is to about 35.0% 

The polyether polyol component should be used I n an a 
(m olar percent of all reactants except water ■ P« ^ c t e ny drogen containing, hydrophobic endcapping 

The third starting material is a monofunct.onal , «^ d ™^ mate J s can inC | ude the C1-C24 
material. It is preferably a C6-C20 l.near f^°^~Lnol dodecanol, tetradecanol. hex- 
alcohols such as methanol, ethanol, hexanol. hep anol d ° nt or brancned C1-C22 
adecanol, and cylcohexanol; alky, and a ka ryl^ P^^^J \ uryl alconc 1. ,-octylphenol or nonyl- 
alkanol/ethylene oxide and alkyl P hen0 ^ h V'!" e °^ n ^ ^ 0 ^de groups such as nonylpheno. polyethoxy.ate 
pheno,ethy,ene oxide adducts ^uch as phenol, creso.. octylphenol. nony. and 
sold under the brand name Igepa. CO530). phenol,c ^ c * an£) monobutyl ethers 0 f ethylene 
^^^Z^^^^^ -V., and alkaryl hydroxy, compounds 

— ;s ^" P refe a ^^ 

about 40.0% (molar percent of all reactants except water), preteraoiy 

39 °L fourth starting material, the silane-functiona, materia,, is preferably an aminoalky, silane. Suitable 
materials include the aminoalkylalkoxysilanes of the formula: 

(I) '^M-^^^-^^-VH 
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herein Hi and R2 are the same or different and are each a j-JJ or ^f^^^Z 
atoms (e.g. methyl, ethyl, propyl, -sopropyl, ^ ^ propylene bu ty e ne), Z is hydrogen or an aminoalky! 
having 1 to 4 carbon atoms (e.g. meth v' e "^^^^^ aminobutyl), and m is 0, 1 or 2. 

havinq 1 to 4 carbon atoms (e.g. aminomethyl, am noetnyi, amu w ' ™ oa mma-aminopropy,triethox- 
SuTcompounds include N-(beta-aminoethy,Hm,n^ N . (beta . 
ysilane (brand name A-1100 from Un,on Ca rb,d >J™ am P PV ^ N . (beta . 

aminoeth y .)-gamma-amino P ro Py ltneW Me the reaction prod 



the formula: 



40 



(ID 



45 



50 



55 



, , rt a nlcvcidoxv or epoxycyclohexyl group. Suitable 

The fifth starting material, water, ,s necessary to ^cause the sua > ^ ^ ^ fQur 

siloxane bond formation. It is important that ^rT^^^^^^ material. In fact, it is 
starting materials as it will consume ^^"^T^^ be conducted under substantially 

SSKtSi JESSS ^Z^^ between about 0, 5 grams and about 8 
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s^ r z^:^^^r^ in an ~ - «*-« about 2 9rams and about 

comp 0 s,,,ons of this invention. „ ^ 5.^1^11^ f" adaP ' ed '° Provide fhe 
matenals can and will have unique effects upon the reacZ nt \ X*'**™ °' individual ^tlng 
should be able to appreciate and compensate ZZlJ^s ^ ^ °' ° rdinary Ski " in ,he a * 

nonreactive with the isocyanate-functiona. n^SaTTTnoJ?^ ^ be Se ' 6Cted 50 as *> ■» 

matenal and capable of dissolving the resultant u JLn a . compatible with the polyether polyol 
toluene, xy,ene, and other well-known ^ S0 ' Ven,S inC,ude 

such as Solvesso too and Solvesso 150, ethyl aceLteZvlt^l h ' 9h !" aromatic hydrocarbon contents 
d.alkytene glycol, dipropyleneglycol rnon^w^SSeSJ ' ?" kyl ^ °' a,k V' ene O'vcol. 

The polyether polyol should be stirred ^ri h^!^ ^ ylpyTOh,one a "d the like, 

the reaction vesse. or reactants snoZV^SZIZZ' 20 C ' A " y residual — - 

reactor is then reduced to a temperature of about elS 7* * th ' S Hme - The temperature of the 
added, foilowed by a catalyst such a dibutyUin S^?™. theisoc V-ate- f unc t ion a . materia, is 

ttsszr 5o - io ° - Ld ---ts t r 

gel permeation chromatography). The J^T^SS^^ i5M0 ^ 50 000 < Mn b * 

i^SKi^Sir: startin9 — ^^^^^ 

reaction vesse, over a time period erf ab^ " to,U8no - Add th * ""*ture to the 

degrees C for about one hour and forty-five minutes alr^h B hh, ^ reaCti0n 'Wture at 65-75 
free isocyanate is about 0%. The actua" JoZTreTZ>Zn^Z °L ^l™*™ °' ,he percent ° f 
upon the level of endcapping material and ZIZ , ? ! Sft after the P 0| y™rization is dependent 
Preferably, enough equivalents of both ZZ L ZT:'~ na > material added to the reaction vessel 
functional material. 6 ' a ' S are added 50 as «° theoretically react all of the isocyanate- 

SX2^^JTJ2rr hour t0 a,,ow ,or si,oxane f ™- 

scope of this invention ' * '"^ ( ° eX9mp " fy this in ™«'°- They are no, intended to limit the 
EXAMPLES 

40 <oJZ^:j°2T S ^ Pr ° dUCed With Varyi "9 of -capping materia, and silane- 
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Material 



Toluene 
Des W 
PEG8000 
C8 ale, 
Sifane 



EX. I grams (eq) 



200.0 (-) 
13.1 (.10) 

240.0 (.06) 
5.2 (.04) 
0.0 (0.0) 



EX. II grams (eq) 



200.0 (--) 
14.4 (.11) 

240.0 (.06) 
5.2 (.04) 
1.1 (.01) 



EX.III grams (eq) 



200.0 («) 
15.7 (.12) 

240.0 (.06) 
5.2 (.04) 
2.2 (.02) 



EX.IV grams (eq) 



200.0H 
17.0(.13) 

240.0(.06) 
5.2(.04) 
3.3(.03) 



<f»S^^ Charge toluene and PEG 8000 

degrees C and begin nitrogen purge Remove ^1^" * ^ 2 °° ^ Heat to 11 ° 

oool the contents to approximately 68 d,nr«« r \Z, I a ! eotro P ,ca)| y 'or approximately one hour, 
dusocyana.e). Charge dibutyltin dilaurate c^ ^JT*'," <dicyclohexy,methane-4,4'. 
while sampling every hour for reaction viscosttv and I nZS, ? approx,mate| y lh ™ hours at 68 degrees C 
hnear aicoho, and A-,, 00 ^^^SSS^^T' * vessel ' ^ ™ 

over a 45 minute period of time. Hold the reacZ a, *l 2 o P ' h ' S into the reacti °" v °ssel 

reaction at 68 degrees C for approximately one hour forty-five 
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TO 



more minutes while monitoring percent free ^^TZ^^ STSt 
reaches 0%, charge water to the ™™\ ve ^\^ n ™Z t *T S yJ m by nitrogen sparging at 4 
approximately one additions, hour Remove the toluene J > » hour ^ ^ car( , , as 
,iters,min. During the nitrogen spa^ ^Tw^Snue nitrogen sparge until toluene is no .onger 

^^^^^T^^^^ ,atex paint <The Sherwin- 
William^^^^^ 

S3 srsKss^ - — as ,o,,ows - 
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KU 


High Shear Vise 






(10,000 sec -1 ) 


I 


89 


1.7 


II 


85 


1.5 


III 


92 


1.7 


IV 


100 


1.7 
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Claims 

1 . A thickener composition comprising the reaction product of: 
(a) an isocyanate functional material, 

S : rnonoluncS active-hydrogen containing, hydrophobic endcapping materia,, 

(d) a silane-functional material, and 

(e) water. 

, The thickener composition o, Cairn 1 wherein said isocyanate function, materia, is a diisocyanate or 

triisocyanate. 

, The thickener composition of Cairn 2 wherein sajd polyether po,yo, is a polygene oxide having a 
molecular weight between about 1000 and about 20,000. 

■♦■ . «i r.aim 3 wherein said monofunctional, active-hydrogen containing, 
The thickener compos.fon of Claim 3 » consisting of C1-C24 alcohols such as 

hydrophobic endcapping matena « f( ^ e ^ d^lecano.. tetradecanol, hexadecanol, and 

methanol, ethanol, hexanol, heptanol octanol n decanoi, a a|kano|/ethy|ene 

cylcohexanol; alkyl and alkaryl P^f^^*",^ f^L t-octylphenol or nonylphenolethylene 
oxide and alkyl phenol/ethylene ox.de adduc '^f 0 '"^^0^35 nonylphenol polyethoxylate sold under 
oxide adducts containing 1-250 ^ te ^ r wl *^ 8 ~* ^pne.i.. nonyl and dodecyl 

the brand name Igepal CO530); phenohes such as ^^^oJ^eX^s of ethylene glycol, 

r^rcr^ - — 1 

including mixtures thereof. 
S The thickener composition o, Calm 4 wherein said silane-functional materia, is an aminoalky, silane. 

, The thickener composition o, Cairn 2 -^^r^ SSSST 

7 . The thickener composition o, Calm 3 herein said polvether^ 

consisting o, the adducts of an fsu" hTdu^s Tnd a'n organic po.yisocyanate, 

. ShWoxyalkanes (e.g. glycerol, erythrito,, sorbite,. manmtol. and the hke). 
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iX^ZST" ° f C ' aim 5 Wh8rein Sald °^<*°»* " is an aminoa lk y,a, k ox- 



(I) 



-ess .an^inT ^ i^S^SS IX^T - a 



wherein R1, R 2 and R 3 are as defined above, and G is a glcycidoxy or epoxycyclohexyl group 
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